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(5) Data in support of a manufactur-
er’s registration submittal shall di-
rectly address the effects of inhalation 
exposure to the whole evaporative and 
exhaust emissions of the respective 
fuel or additive or to the whole evapo-
rative and exhaust emissions of other 
fuels or additives which satisfy the cri-
teria in § 79.56 for classification into 
the same group as the subject fuel or 
fuel additive. Data obtained in the 
testing of a raw liquid fuel or additive/ 
base fuel mixture or a raw, aerosolized 
fuel or additive/base fuel mixture shall 
not be adequate to support a manufac-
turer’s registration submittal. Data 
from testing of evaporative emissions 
cannot substitute for test data on com-
bustion emissions. Data from testing of 
combustion emissions cannot sub-
stitute for test data on evaporative 
emissions. 

§ 79.54 Tier 3. 

(a) General Criteria for Requiring Tier 3 
Testing. (1) Tier 3 testing shall be re-
quired of a manufacturer or group of 
manufacturers at EPA’s discretion 
when remaining uncertainties as to the 
significance of observed health effects, 
welfare effects, and/or emissions expo-
sures from a fuel or fuel/additive mix-
ture interfere with EPA’s ability to 
make reasonable estimates of the po-
tential risks posed by emissions from 
the fuel or additive products. Tier 3 
testing may be conducted either on an 
individual basis or a group basis. If per-
formed on a group basis, EPA may re-
quire either the same representative to 
be used in Tier 3 testing as was used in 
Tier 2 testing or may select a different 
member or members of the group to 
represent the group in the Tier 3 tests. 

(2) In addition to the criteria specific 
to particular tests as summarized and 
detailed in the testing guidelines 
(§§ 79.62 through 79.68), EPA may con-
sider a number of factors (including, 
but not limited to): 

(i) The number of positive and nega-
tive outcomes related to each endpoint; 

(ii) The identification of concentra-
tion-effect relationships; 

(iii) The statistical sensitivity and 
significance of such studies; 

(iv) The severity of the observed ef-
fects (e.g., whether the effects would be 

likely to lead to incapacitating or irre-
versible conditions); 

(v) The type and number of species 
included in the reported tests; 

(vi) The consistency and clarity of 
apparent mechanisms, target organs, 
and outcomes; 

(vii) The presence or absence of effec-
tive health test control data for base- 
fuel-only versus additive/base fuel mix-
ture comparisons; 

(viii) The nature and amount of 
known toxic agents in the emissions 
stream; and 

(ix) The observation of lesions which 
specifically implicate inhalation as an 
important exposure route. 

(3) Consideration of exposure. EPA re-
tains discretion to consider, in addition 
to available toxicity data, any Tier 1 
data on potential exposures to emis-
sions from a particular fuel or fuel ad-
ditive (or group of fuels and/or fuel ad-
ditives) in determining whether to re-
quire Tier 3 testing. EPA may consider, 
but is not limited to, the following fac-
tors: 

(i) Types and emission rates of speci-
ated emission components; 

(ii) Types and emission rates of com-
binations of compounds or elements of 
concern; 

(iii) Historical and/or projected pro-
duction volumes and market distribu-
tions; and 

(iv) Estimated population and/or en-
vironmental exposures obtained 
through extrapolation, modeling, or 
literature search findings on ambient, 
occupational, or epidemiological expo-
sures. 

(b) Notice. (1) EPA will determine 
whether Tier 3 testing is necessary 
upon receipt of a manufacturer’s (or 
group’s) submittal as prescribed under 
§ 79.51(d). If EPA determines on the 
basis of the Tier 1 and 2 data submis-
sion and any other available informa-
tion that further testing is necessary, 
EPA will require the responsible manu-
facturer(s) to conduct testing as de-
scribed elsewhere in this section. EPA 
will notify the manufacturer (or group) 
by certified letter of the purpose and 
nature of any proposed testing and of 
the proposed deadline for completing 
the testing. A copy of the letter will be 
placed in the public record. EPA will 
provide the manufacturer a 60-day 
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comment period after the manufactur-
er’s receipt of such notice. EPA may 
extend the comment period if it ap-
pears from the nature of the issues 
raised that further discussion is war-
ranted. In the event that no comment 
is received by EPA from the manufac-
turer (or group) within the comment 
period, the manufacturer (or group) 
shall be deemed to have consented to 
the adoption by EPA of the proposed 
Tier 3 requirements. 

(2) EPA will issue a notice in the 
FEDERAL REGISTER of its intent to re-
quire testing under Tier 3 for a par-
ticular fuel or additive manufacturer 
and that a copy of the letter to the 
manufacturer outlining the Tier 3 test-
ing for that manufacturer is available 
in the public record for review and 
comment. The public shall have a min-
imum of thirty (30) days after the pub-
lication of this notice to comment on 
the proposed Tier 3 testing. 

(3) EPA will include in the public 
record a copy of any timely comments 
concerning the proposed Tier 3 testing 
requirements received from the af-
fected manufacturer or group or from 
the public, and the responses of EPA to 
such comments. After reviewing all 
such comments received, EPA will 
adopt final Tier 3 requirements by 
sending a certified letter describing 
such final requirements to the manu-
facturer or group. EPA will also issue a 
notice in the FEDERAL REGISTER an-
nouncing that it has adopted such final 
Tier 3 requirements and that a copy of 
the letter adopting the requirements 
has been included in the public record. 

(4) Prior to beginning any required 
Tier 3 testing, the manufacturer shall 
submit detailed test protocols to EPA 
for approval. Once EPA has determined 
the Tier 3 testing requirements and ap-
proves the test protocols, any modi-
fication to the requirements shall be 
governed by § 79.51(f). 

(c) Carcinogenicity and Mutagenicity 
Testing. (1) A potential need for Tier 3 
carcinogenicity and/or mutagenicity 
testing may be indicated if the results 
of the In vivo Micronucleus Assay, re-
quired under § 79.64, the In vivo Sister 
Chromatid Exchange Assay, required 
under § 79.65, the Salmonella mutage-
nicity assay required under § 79.68, or 
relevant pathologic findings under 

§ 79.62 demonstrate a statistically sig-
nificant dose-related positive response 
as compared with appropriate controls. 
Alternatively, Tier 3 carcinogenicity 
testing and/or mutagenicity testing 
may be required if there are positive 
outcomes for at least one concentra-
tion in two or more of the tests re-
quired under §§ 79.64, 79.65, and 79.68. 

(2) The testing for carcinogenicity re-
quired under this paragraph may, at 
EPA’s discretion, be conducted in ac-
cordance with 40 CFR 798.3300 or 
798.3320, or their equivalents (see sug-
gested references following each health 
effects testing guideline). The testing 
for mutagenicity required under this 
paragraph may likewise be conducted 
in accordance with 40 CFR 798.5195, 
798.5500, 798.5955, 798.7100, and/or other 
suitable equivalent testing (see sug-
gested references following each health 
effects testing guideline). EPA may 
supplement or modify guidelines as re-
quired to ensure that the prescribed 
testing addresses the identified areas of 
concern. 

(d) Reproductive and Teratological Ef-
fects Testing. (1) A potential need for 
Tier 3 testing may be indicated if the 
results of the Fertility Assessment/ 
Teratology study required under § 79.63 
or relevant findings under § 79.62 dem-
onstrate, in comparison with appro-
priate controls, a statistically signifi-
cant dose-related positive response in 
one or more of the possible test out-
comes. Similarly, Tier 3 testing may be 
indicated if statistically significant 
positive results are confined to either 
sex, or to the fetus as opposed to the 
pregnant adult. 

(2) The testing for reproductive and 
teratological effects required under 
this paragraph may, at EPA’s discre-
tion, be conducted in accordance with 
40 CFR 798.4700 and/or by performance 
of a reproductive assay by continuous 
breeding. These guidelines may be 
modified or supplemented by EPA as 
required to ensure that the prescribed 
testing addresses the identified areas of 
concern. 

(e) Neurotoxicity Testing. (1) A poten-
tial need for Tier 3 neurotoxicity test-
ing may be indicated if either the re-
sults of the Neuropathology Assess-
ment required under § 79.67 shows con-
centration-related effects in exposed 
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animals or the Glial Fibrillary Acidic 
Protein Assay required under § 79.66 
demonstrates a statistically signifi-
cant concentration-related positive re-
sponse as compared with appropriate 
controls. Similarly, Tier 3 
neurotoxicity testing may be indicated 
if relevant results under § 79.62 dem-
onstrate a statistically significant 
positive response in comparison to ap-
propriate controls. 

(2) The testing for neurotoxicity re-
quired under this paragraph may, at 
EPA’s discretion, be conducted in ac-
cordance with 40 CFR 798.3260 and 40 
CFR part 798 subpart G. These guide-
lines may be modified or supplemented 
by EPA as required to ensure that the 
prescribed testing addresses the identi-
fied areas of concern. 

(f) General and Pulmonary Toxicity 
Testing. (1) A potential need for Tier 3 
general and/or pulmonary toxicity test-
ing may be indicated if, in comparison 
with appropriate controls, the results 
of the Subchronic Toxicity Study, pur-
suant to § 79.62, demonstrate abnormal 
gross analysis or histopathological 
findings (especially as relates to lung 
pathology from whole-body preserved 
test animals) or persistence or delayed 
occurrence of toxic effects beyond the 
exposure period. 

(2) A potential need for Tier 3 testing 
with respect to other organ systems or 
endpoints not addressed by specific 
Tier 2 tests, e.g., hepatic, renal, or en-
docrine toxicity, may be demonstrated 
by findings in the Tier 2 Subchronic 
Toxicity Study (pursuant to § 79.62) or 
by findings in the Tier 1 literature 
search of adverse functional, physio-
logic, metabolic, or histopathologic ef-
fects of fuel or additive emissions to 
such other organ systems or any other 
information available to EPA. In addi-
tion, findings in the Tier 1 emission 
characterization of significant levels of 
a known toxicant to such other organ 
systems and endpoints may also indi-
cate a need for relevant health effects 
testing. The testing required under this 
paragraph may include tests conducted 
in accordance with 40 CFR 798.3260 or 
798.3320. These guidelines may be modi-
fied or supplemented by EPA as nec-
essary to ensure that the prescribed 
testing addresses the identified areas of 
concern. 

(3) The testing for general/pulmonary 
toxicity required under this paragraph 
may, at EPA’s discretion, be conducted 
in accordance with 40 CFR 798.2450 or 
798.3260. These guidelines may be modi-
fied or supplemented by EPA as nec-
essary to ensure that the prescribed 
testing addresses the identified areas of 
concern. Pulmonary function measure-
ments, host defense assays, 
immunotoxicity tests, cell mor-
phology/morphometry, and/or enzyme 
assays of lung lavage cells and fluids 
may be specifically required. 

(g) Other Tier 3 Testing. (1) A manu-
facturer or group may be required to 
use up-to-date modeling, sampling, 
monitoring, and/or analytic approaches 
at the Tier 3 level to provide: 

(i) Estimates of exposures to the 
emission products of a fuel or fuel addi-
tive or group of products; 

(ii) The expected atmospheric trans-
formation products of such emissions; 
and 

(iii) The environmental partitioning 
of such emissions to the air, soil, 
water, and biota. 

(2) Additional emission characteriza-
tion may be required if uncertainty 
over the identity of chemical species or 
rate of their emission interferes with 
reasonable judgments as to the pres-
ence and/or concentration of poten-
tially toxic substances in the emissions 
of a fuel or fuel additive. The required 
tests may include characterization of 
additional classes of emissions, the 
characterization of emissions gen-
erated by additional vehicles/engines of 
various technology mixes (e.g., cata-
lyzed versus non-catalyzed emissions), 
and/or other more precise analytic pro-
cedures for identification or quan-
tification of emissions compounds. Ad-
ditional emissions testing may also be 
required to evaluate concerns which 
may arise regarding the potential ef-
fects of a fuel or fuel additive on the 
performance of emission control equip-
ment. 

(3) A manufacturer or group may be 
required to conduct biological and/or 
exposure studies at the Tier 3 level to 
evaluate directly the potential public 
welfare or environmental effects of the 
emissions of a fuel or additive, if sig-
nificant concerns about such effects 
arise as a result of EPA’s review of the 
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literature search or emission charac-
terization findings in Tier 1 or the re-
sults of the toxicological tests in Tier 
2. 

(4) With regard to group submittals, 
Tier 3 studies on a fuel or additive 
product(s) other than the originally 
specified group representative may be 
required if specific differences in the 
product’s composition indicate that its 
emissions may have different 
toxicologic properties from those of 
the original group representative. 

(5) Additional emission characteriza-
tion and/or toxicologic tests may be re-
quired to evaluate the impact of dif-
ferent vehicle, engine, or emission con-
trol technologies on the observed com-
position or health or welfare effects of 
the emissions of a fuel or additive. 

(6) Toxicological tests on individual 
emission products may be required. 

(7) Upon review of information sub-
mitted for an aerosol product under 
§ 79.58(e), emissions characterization, 
exposure, and/or toxicologic testing at 
a Tier 3 level may be required. 

(8) A manufacturer which qualifies 
for and has elected to use the special 
provisions for the products of small 
businesses (pursuant to § 79.58(d)) may 
be required to conduct emission char-
acterization, exposure, and/or 
toxicologic studies at the Tier 3 level 
for such products, as specified in 
§ 79.58(d)(4). 

(9) The examples of potential Tier 3 
tests described in this section do not in 
any way limit EPA’s broad discretion 
and authority under Tier 3. 

§ 79.55 Base fuel specifications. 
(a) General Characteristics. (1) The 

base fuel(s) in each fuel family shall 
serve as the group representative(s) for 
the baseline group(s) in each fuel fam-
ily pursuant to § 79.56. Also, as specified 
in § 79.51(h)(1), for fuel additives under-
going testing, the designated base fuel 
for the respective fuel family shall 
serve as the substrate in which the ad-
ditive shall be mixed prior to the gen-
eration of emissions. 

(2) Base fuels shall contain a limited 
complement of the additives which are 
essential for the fuel’s production or 
distribution and/or for the successful 
operation of the test vehicle/engine 
throughout the mileage accumulation 

and emission generation periods. Such 
additives shall be used at the minimum 
effective concentration-in-use for the 
base fuel in question. 

(3) Unless otherwise restricted, the 
presence of trace contaminants does 
not preclude the use of a fuel or fuel 
additive as a component of a base fuel 
formulation. 

(4) When an additive is the test sub-
ject, any additive normally contained 
in the base fuel which serves the same 
function as the subject additive shall 
be removed from the base fuel formula-
tion. For example, if a corrosion inhib-
itor were the subject of testing and if 
this additive were to be tested in a base 
fuel which normally contained a corro-
sion inhibitor, this test additive would 
replace the corrosion inhibitor nor-
mally included as a component of the 
base fuel. 

(5) Additive components of the meth-
anol, ethanol, methane, and propane 
base fuels in addition to any such addi-
tives included below shall be limited to 
those recommended by the manufac-
turers of the vehicles and/or engines 
used in testing such fuels. For this pur-
pose, EPA will review requests from 
manufacturers (or their agents) to 
modify the additive specifications for 
the alternative fuels and, if necessary, 
EPA shall change these specifications 
based on consistency of those changes 
with the associated vehicle manufac-
turer’s recommendations for the oper-
ation of the vehicle. EPA shall publish 
notice of any such changes to a base 
fuel and/or its base additive package 
specifications in the FEDERAL REG-
ISTER. 

(b) Gasoline Base Fuel. (1) The gaso-
line base fuel is patterned after the re-
formulated gasoline summer baseline 
fuel as specified in CAA section 
211(k)(10)(B)(i). The specifications and 
blending tolerances for the gasoline 
base fuel are listed in table F94–1. The 
additive types which shall be required 
and/or permissible in the gasoline base 
fuel are listed in table 1 as well. 

TABLE F94–1—GASOLINE BASE FUEL 
PROPERTIES 

API Gravity ............................ 57.4±0.3 
Sulfur, ppm ............................ 339±25 
Benzene, vol% ....................... 1.53±0.3 
RVP, psi ................................. 8.7±0.3 
Octane, (R+M)/2 .................... 87.3±0.5 
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